Wound is a significant burden to healthcare and the discovery of substances with wound healing will be of great help to health practice. The use of plants extract has been found to be useful overtime. This study is aimed at analyzing the effects of aqueous extract of Piper guineese on wound angiogenesis. Eight adult male guinea pigs were used for the study.
In this study the effect of Piper guineense will be determined. P. guineense is used as anticonvulsant 15, 16 . The fruits and leaves are used as spice for preparing soup for post-partum women. Powder from the dried fruits mixed with honey acts as carminative and relieves stomachaches 17 . Extract of black pepper has been reported to stimulate digestion of foods by stimulating secretion of digestive enzymes, pancreatic amylases, trypsin and chymotrypsin 18 and is therefore used for treatment of digestive disorders. These various effects of piper guineense shows a possibility of a positive effect of it on wound healing and wound revascularization.
Therefore this work was aimed to determine the effects of topical aqueous extract of Piper guineense on angiogenesis in a healing wound.
Materials and Methods

Place of Study
This research was carried out in the Department of Human Anatomy, College of Health Sciences, Nnamdi Azikiwe University, Okofia Nnewi.
Experimental procedure
Preparation of extract
Clean and dried seeds of Piper guineense were purchased from a local market in Anambra Nigeria. The dried seeds were pulverized using Molino Victoria traditional grain mill (high hopper Ret 600009, Colombia), sieved and stored in air-tight bags.
A 750.55g amount of the pulverized Piper guineense seed was obtained and was macerated with 1.5L of distilled water at room temperature. The preparation was filtered using muslin cloth after which it was concentrated using water bath at a temperature of 450 °C. After concentration, 229.80g of the dried extract was obtained and stored in the refrigerator at 40 °C until when it was used.
Experimental animals
Seven (7) adult male Guinea pigs weighing between 350g -600g were used for this experiment. The animals were purchased from an Animal Farm in Umuokpu Village Awka, Anambra state. They were housed in ventilated cages, at 27 ± 2 °C, relative humidity 50 ± 15% and normal photo period (12h dark/12h light). They were allowed to acclimatize for a period two (2) weeks before carrying out the experiment at which their weights were found to have increased to the range of 450-700g.
Wood shavings were collected from sawmill and used for beddings. The beddings were changed at least twice per week throughout the period of acclimatization and three times per week during the experiment. They were fed twice daily with pelletized growers mash mixed with starters mash, vegetables and water mixed with vitamin supplement. The feed was bought from Nkwo Market, Nnewi, Anambra state.
Wound creation
The wounds were created on the dorsolateral region of the animals, after shaving the hairs using a pair of scissors, the animals were anaesthetized with 2ml of lignocain local anaesthesia around the region of the skin where the wound is to be inflicted, using a pair of scissors and forceps, a portion of the skin was pinched and cut with scissors, after which the covering dermal and fascia was cut out until the panniculus adipose was 
Drug administration/wound management
The working solution for the wound treatment was prepared at three different concentrations of 20%, 15%, and 12% for groups 1, 2 and 3 respectively. This was done by dissolving 20g, 15g
and 12g of the extract in 100ml of water, to give 200mg/ml, 150mg/ml and 120mg/ml of extract preparation respectively.
The solution was prepared at three days interval and stored in a refrigerator at 40c to ensure the potency is maintained and administered topically on daily basis using a 5ml syringe.
Wound dressing
The wounds were dressed immediately after the wound was caused. Daily dressing continued throughout the period of the experiment which lasted for fourteen (14) days. Normal was used to rid the wound of debris then the aqueous extract was applied topically on the wound. The wound was covered with gauze and held firmly with plaster.
Wound surface area/percentage rate of contraction
The wound surface was calculated by multiplying the cross diameter of the wound on daily basis, while the percentage rate of contraction was calculated by: × 100
Histological Evaluation Sample Collection
Tissue sample was collected from the wound for biopsy on days 3, 6, 10, 14 from all the animal groups. They were fixed using the standard fixative of 10% formal saline and were kept in a container until processing of the tissues.
Dehydration of Tissues
The tissues were first immersed into a bath containing 70% alcohol and left overnight followed by transferring tissues into different baths containing 90%, 95%, absolute I,II and III for 2 hours each and then absolute IV overnight.
Clearing of the Tissues
On removal of the tissues from absolute alcohol, the tissues were passed through 3 changes of xylene (I, II, III) for 1 hour 30minutes each.
Impregnation of Tissue
On removal of the tissue from the clearing agent, they were immersed in a wax bath I for 2hours and wax bath II in a hot air oven for One hour.
Embedding of Tissue
Infiltration was done in molten paraffin wax at a temperature of 60°C for two hours each in two changes.
Sectioning
The embedded tissues were sectioned with a rotary microtome.
Staining
Haematoxylin and eosin method was used for staining after sectioning.
Microscopy/Cell Identification
The tissue slides were examined by a pathologist using a light microscope and the photomicrographs were taken
Statistical analysis
The mean and standard deviation for the percentage rate of contraction during administration was generated using the SPSS software, Version 22 (Chicago, Il, USA) and data were analyzed statistically. Comparison was done using one-way analysis of variance
Results
The topical administration of Piper guineense to animals exhibited that angiogenesis were enhanced in the experimental group compared to control group (Table 1) .
The angiogenesis process in control and extract treated animals on different days are illustrated in Fig 1 to Fig 8 and 
